An Integrated Approach to Acute Coronary Care MOBILE PRE-HOSPITAL CORONARY CARE has rapidly progressed from a dream to a reality, and in the process has engendered staunch advocates'-' and critics.4 The major basis for the criticism is cost effectiveness, particularly when a specialized uni-purpose vehicle (coronary ambulance) is utilized.
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The pioneering efforts of Pantridge' and others2 3 5 6 offered the first encouraging results in reducing the large number of deaths from pre-hospital ventricular fibrillation (VF). Subsequently, a number of so-called coronary ambulances or mobile coronary care units (MCCU) were developed. Such categorical rescue units have not fulfilled early expectations. The number of lives saved has been small, the initial and operational costs high, and the utilization low. These results are not surprising if one considers the fact that most patients with acute myocardial infarction (AMI) wait several or more hours before seeking medical assistance; if cardiac arrest should occur, many minutes often elapse before resuscitation is begun.
The answer to the problem of early morbidity in AMI must begin with the development of an integrated emergency program which is not fragmented into organ systems.7 The approach to the acute cardiac patient can be best accomplished through the development of a multipurpose system capable of meeting the myriad of emergency medical needs in the community.
Within Los Angeles County a sophisticated system for early coronary care has been developed, largely through the cooperative efforts of the county and various municipal governments, and the Los Angeles County Heart Association. The unique role of the Heart Association has been that of a catalyst and coordinating body which is able to communicate with the public, professionals in health care, and governmental agencies without many of the legal restrictions that would otherwise hamper efforts to achieve a better health care delivery system. The components of this system will be considered under three general headings.
Education
The most important single factor contributing to the high mortality from AMI is the delay by the patient in seeking medical attention. There is an urgent need to alert both the general public and the medical profession to the prodromal or warning symptoms of AMI. Both must recognize the importance of early electrocardiographic (ECG) monitoring and antiarrhythmic therapy. Patients should be encouraged to formulate a "plan of action," based on the emergency medical resources of their community. This may involve calling for a mobile life support unit, a fire department rescue squad, a conventional ambulance, the family physician, or being driven to a nearby hospital emergency room. The important point is not the means by which therapy is instituted, but that it is instituted at the earliest possible time.
The high incidence of cardiac arrest before hospitalization, and the impossibility of reaching many of these victims within the few minutes necessary to prevent cerebral death, is a clear mandate to teach cardiopulmonary resuscitation (CPR) to lay persons.
To accomplish these educational needs the Los Angeles County Heart Association has undertaken a 203 multi-media educational program. This has involved spot announcements and special local programs on radio and television, and newspaper releases emphasizing the early warning symptoms of a heart attack and what should be done. A brochure which listed the warning symptoms and gave specific information on how to obtain immediate help (including the addresses of hospitals with adequate emergency and coronary care facilities) was widely distributed through the county. A speakers bureau was formed through which volunteer physicians and other health professionals could be obtained to speak to various civic and business organizations. Special symposia and courses on acute coronary care were developed for health professionals. A program was begun in which the close relatives and associates of known coronary heart disease patients were given instruction in the early warning symptoms of AMI, and in CPR.
Entry into the Emergency Medical System
The most sophisticated system will be impotent unless it is readily available to the patient. Within Los Angeles County there are 54 separate telephone numbers for emergency medical services. The Heart Association has been active in aiding the county government in the implementation of the universal emergency telephone number (911).
Initiation of Medical Care
In many instances the most efficient means of obtaining prompt definitive therapy will be through the use of mobile life support units. In 1969, a mobile intensive care program was begun in Los Angeles County.8 At the present time, 49% of the county is covered by 51 mobile intensive care units (MICU) operating under the radiotelemetric supervision of 18 strategically located hospitals. The basic principles on which this program was developed are:
A. Maximum use must be made of already existing emergency manpower and resources. Since the response to medical emergencies was already a responsibility of the fire departments, firemen were selected for special training to become MICU paramedics. Rescue vehicles already in use by the fire departments were upgraded by the addition of a portable radio transceiver, oscilloscope, defibrillator, ventilatory apparatus and a variety of drugs. Since many of these vehicles were fire department utility trucks not capable of patient transport, a commercial ambulance was called to the scene after the patient was stabilized and ready for transport. The paramedic together with the portable equipment accompanied the patient in the ambulance to the hospital. B . In order to enhance cost-effectiveness, such mobile life support units must be capable of respond-ing to a wide spectrum of medical and surgical emergencies. Acute cardiac problems comprise only 20% of the total emergency calls answered by the MICUs in Los Angeles County.
C. The training of MICU paramedics must be thorough. The training program in Los Angeles consists of a 20 week course which includes an initial didactic phase, a period of clinical experience in the hospital, and a period of field internship on a MICU where the trainee works under the supervision of an experienced paramedic.8 This program has served as a nationwide model for Emergency Medical Technician II training.
D. The medical performance of the paramedic in the field is under the radiotelemetric supervision of a physician or specially trained registered nurse. The paramedic must establish radio (or telephone) contact with the base station hospital where the physician or nurse directs therapy, including defibrillation and the use of a variety of parenteral medications.
In the development and operation of this program the Heart Association and its volunteers have played a key role in exerting influence on legislation at local and state levels, and in interagency coordination among city, county and private agencies. The Wedworth-Townsend Paramedic Act, the State law which permits paramedic function in California, was assisted in its drafting and passage by Heart Association volunteers.
The cost of implementing this program has been estimated at $0.73 per citizen, and the cost of maintaining the service at $0.15 per citizen per year (based on data obtained from one geographic area within Los Angeles County). A more detailed breakdown of costs is contained in table 1.
The final link in the chain of emergency care is the hospital emergency department. When a patient with prodromal symptoms of AMI arrives at a hospital emergency department, high priority must be given to the prompt institution (or continuation) of ECG monitoring and antiarrhythmic therapy. The indication to hospitalize the patient should be the suspicion of AMI or an unstable anginal syndrome, despite the lack of unequivocal ECG changes.
Not all hospitals are capable of rendering emergency care to the heart attack victim. In 1970, the Heart Association undertook a program to determine which hospitals were capable of providing emergency cardiac care within Los Angeles County. A basic criterion was the presence of both an emergency room and a coronary care unit. On-site inspections of emergency room facilities were conducted by volunteer physician-nurse teams. Hospitals were asked to voluntarily subscribe to a list of standards prepared by the Heart Association. Among these were included the provision for high priority attention to suspected heart attack victims; standing orders for the nursing staff to initiate ECG monitoring and therapy of life threatening arrhythmias; transfer of suspect AMI patients to the coronary care unit with resuscitative equipment and continuous monitoring by trained personnel; 24 hour daily coverage of emergency department by personnel trained in the recognition and treatment of emergency cardiac problems; and the immediate availability in the emergency department of cardiac monitoring and resuscitative equipment and drugs. Additionally, minimal levels of training in the recognition and therapy of life threatening arrhythmias were adopted. To aid hospitals in determining the competence of their emergency department staff in acute cardiac care, an examination was developed by the Heart Association.
Hospitals meeting the Heart Association standards were given an "Emergency Heart Care" sign to display. The name and address of each hospital was published in a brochure which received wide public distribution. By 1973, 49 hospitals had conformed to these standards; by 1974 the number was increased to 69. The ultimate goal of this program is to have a hospital emergency department capable of delivering expert emergency cardiac care within 3-5 minutes of 80% of the County's population. The acceptance of this program by the hospitals has been excellent. Many have demonstrated an eagerness to conform to the Heart Association standards.
There is still a considerable challenge to develop innovative ideas and programs to more effectively prevent needless arrhythmic deaths. The high cost of hospitalization in a coronary care unit undoubtedly deters many patients from seeking medical assistance. The development of paramedic-manned coronary surveillance infirmaries, located in strategic areas outside the hospital, would provide a relatively inexpensive means of monitoring the patient with chest pain but without overt evidence of AMI or unstable angina. Another useful idea would be the development of ambulatory ECG monitoring devices which could be worn by high risk patients. In the event of a significant arrhythmia an alarm system could be triggered alerting the patient (or a central monitoring station via radiotelemetry) of the need for medical therapy. Along a similar line, an implanted automatic standby defibrillator has been developed and tested in animals.9 Approximately 50 seconds after a sensor located in the right ventricle detects VF, a discharge of 30 to 50 watt-seconds is delivered to the heart.
Efforts to reduce the staggering mortality during the early hours of AMI involve much more than the development of mobile intensive or mobile coronary care units. The system developed is a continuum beginning with the patient and his recognition of the need for care, or with the lay consultant who urges prompt medical attention or even begins CPR. The next phase involves the institution of definitive therapy at the earliest possible moment, usually prior to hospitalization by a MICU. Finally, the hospital to which the patient is taken must be capable of continuing expert, definitive therapy in the emergency department and coronary care unit.
